SUMMARY Stress can modulate the motor function ofthe stomach, small bowel, and colon in healthy subjects, and of the small bowel and colon in patients with the irritable bowel syndrome (IBS). The effect of stress on oesophageal motility in eight healthy subjects and in eight IBS patients was studied, using two pressure transducers positioned just above the lower oesophageal sphincter and 5 cm proximally. Stressors were: a video arcade game, delayed audio feedback, and hand immersion in cold water. Each stress period was followed by five swallows of water. Frequency and amplitude of oesophageal contractions and the number of simultaneous and multipeaked contractions were manually counted for each stress period and compared to the preceding rest period. Frequency of contractions (per minute) tended to decrease during stress periods, but achieved significance only with the video arcade game in the control group (2-0 (0-6) v 1-2 (04); p<001). No other trend was evident in either control or IBS patients. No abnormalities of oesophageal body function were recorded in IBS patients either in basal conditions, or under stress. Unlike the more complex motor programmes elsewhere in the gut, the preprogrammed nature of oesophageal peristalsis is not modulated by stress.
There is a convincing body of evidence that stress can exert a significant effect on the motor function of the gut: and may be used to modulate gastric,'2 small bowel3 4 and colonic'6 motor activity in healthy subjects. The effect of stress on oesophageal motility is less well documented. An early study has suggested that emotional stress increased the percentage of deglutition induced simultaneous contractions in some, but not all volunteer subjects.7 Psychological stress was recently found to increase the amplitude of oesophageal contractions. 8 Stress has been shown to modulate small bowel and colonic motor activity in patients with IBS.`8
These studies suggest that the effects of stress are even more marked in those patients than in normal subjects. Because stress appears to affect oesophageal motility in normal subjects, this could be even more pronounced in IBS patients. This The graphic records were divided into segments covering periods of stress and control and could only be identified by a code; analysis was carried by an observer who was unaware of the conditions of the study relating to each segment. Frequency of contractions, amplitude of contractions (observed throughout the various periods), amplitude of wet swallows (in response to 10 ml of water given at the end of each stressor), and number of simultaneous and multi-peaked (defined as having three of more peaks) contractions were manually counted for each period. After the code was broken, the data for each stress period were compared with the data of the control period immediately preceding it.
STATISTICAL ANALYSIS
The median value was used to express frequency and amplitude of dry swallows in the various periods, in each subject. The median values were compared by the paired Student's t test to assess the significance of change for each stress variable, and 0*05 was chosen as the level of significance required for rejection of the null hypothesis. Results expressed as mean (1) SD.
Results
Over 5000 oesophageal contractions were analysed. The only significant effect elicited by any of the stressors was a consistent reduction in the frequency of contractions produced by the video arcade game in healthy controls but not in IBS patients (Figure) . The other stressors had no significant effect on the frequency of contractions in either group (Table 1) .
The amplitude of contractions in the various periods, and after wet swallows, was not significantly affected by the various stressors neither in control nor in the IBS group (Tables 1, 2) .
No substantial change in qualitative abnormalities
Effect ofstress on oesophageal motility in normal subjects and irritable bowelpatients al,' loud noise and difficult cognitive tasks used as stressors induced a modest (10-17%) increase in the amplitude of oesophageal contractions during stress; they did not report any increase in simultaneous contractions previously reported during stress7 and after loud noise."
The results of our study suggest that mild stressors have little effect on oesophageal motility in normal subjects and IBS patients. This is in contrast with previous work showing that stress can affect the motility of other parts of the gut. Hand immersion in cold water was shown to delay the gastric emptying of a liquid meal in normal subjects.' The mild psychological stressors (video arcade game and DAF) used in our study are known to induce a consistent reduction in the incidence of fasting migratory motor complexes in the small bowel of normal subjects,4 and may also evoke abnormal irregular small bowel contractile activity in IBS patients. 9 We feel justified in comparing the results of our study with those mentioned above as we used the same stressors, and applied the same criteria for the selection of IBS patients, drawn from the same geographical area. We did not attempt to evaluate the extraintestinal effects of stress (cardiovascular responses, skin conductance, etc), or to measure subjective responses for several reasons. First, the measurements would result in repeated interruptions of each study. Second, there is no correlation between the magnitude of either the extraintestinal or subjective responses to stress and the magnitude of the gastrointestinal response.4 Finally, as mentioned has shown that the distal oesophagus, together with the proximal colon, are the least densely innervated regions in the gastrointestinal tract;'6 the opossum oesophagus has an equally sparse myenteric plexus.'7 These findings are consistent with the lack of variation of motor activity in the oesophagus. One explanation for its apparent resistance to stress is that the selection of ENS programmes cannot be disrupted as there is only a single 'hard-wired' programme.
In conclusion, oesophageal contractile activity, in normal subjects and in IBS patients, was not affected by stressors previously shown to modulate gastric and small bowel motility. This would be due, in part, to the automatic and reflex nature of oesophageal motor activity. 
